Abstract As the percentage of surgical procedures performed in the outpatient setting continues to increase, development of standardized guidelines, recommendations for the preoperative assessment, and optimization of ambulatory surgery patients has become an increasing area of focus. While ambulatory surgery encompasses low-risk procedures and is generally well tolerated, the patients considered for these procedures manifest increasingly complex profiles of comorbidity. Minimizing perioperative adverse events among ambulatory surgery patients while maintaining responsible stewardship of health care resources and preventing unnecessary delays demands a thoughtful and evidence-based approach to preoperative assessment and medical optimization of comorbid conditions. This review summarizes current thought with regard to preoperative testing as well as assessment and management of important comorbid conditions in the ambulatory surgical population. General goals and specific recommendations based upon available evidence and expert consensus statements are provided to guide the preoperative management of patients considered for ambulatory surgery.
Introduction
Due to advances in minimally invasive surgery and improvements in anesthetic techniques and safety, recent years have witnessed a dramatic rise in the number of patients undergoing ambulatory surgical procedures. In the United States, over 50 million procedures are performed annually on an outpatient basis. Much of this increase in outpatient surgery is accounted for by free-standing surgicenters; in the period between 1996 and 2006 there was a 300 % increase in procedures at such facilities while procedural volume at hospital based ambulatory surgery facilities remained relatively stable [1] . As this trend continues, there is increasing pressure from anesthesia providers to develop more standardized guidelines for the preoperative assessment and medical optimization of patients scheduled for outpatient surgery. In response, an increasing number of reviews have been published summarizing current data and thought with regard to preoperative assessment and optimization in the setting of a number of common comorbidities, and the Society for Ambulatory Anesthesia (SAMBA) has issued consensus statements covering important issues ranging from preoperative selection of patients with obstructive sleep apnea (OSA) [2 •• ] to perioperative glucose management of diabetic patients [3 •• ].
Ambulatory surgery typically involves low-risk procedures and serious adverse outcomes are infrequent. The relative safety of outpatient surgery was confirmed by a recent Danish multicenter study of over 57,000 ASA PS 2 and 3 patients that revealed a low rate of morbidity, hospital admission within 30 days (1.2 %), and all cause 30-day mortality (24 patients) [4 • ]. Of note, this 30-day mortality was actually less than that measured for age-and gender-matched controls. Data such as these in conjunction with myriad studies that have demonstrated lack of benefit and increased costs associated with routine preoperative testing, particularly in ambulatory surgery populations [4 • , 5], have engendered a paradigm shift within the last decade with regard to the goals of preoperative assessment. This shift, which has moved the field away from ordering standard panels of tests in the hopes of identifying any as yet undiscovered abnormalities and toward more thoughtful risk assessment and management of comorbidities is well summarized in a recent review: ''The pre-anesthesia visit is useful for patient evaluation, not specifically testing, but for the synthesis of information, medical optimization, additional targeted testing if indicated, assessment of risk, and plan for perioperative management [6] . '' This review will address areas of preoperative assessment and medical optimization of the ambulatory surgery patient that have been chosen because they are either central to risk assessment and management or affect a large proportion of patients. These include indications for noncardiac preoperative testing, perioperative evaluation and management of cardiac disease, OSA, diabetes, obesity, and the cataract surgery patient. Many of these areas have undergone significant evolutions in thinking, and the goal of the present discussion is to provide a succinct summary of the most current evidence-based thought in each area along with practical recommendations for the ambulatory anesthesia provider.
Perioperative Evaluation and Management of Cardiac Disease
The focus of preoperative cardiac evaluation has undergone a definitive shift in the last decade away from routine testing and prophylactic revascularization and toward risk stratification and modification with increasing emphasis on medical management as a foundational approach. The publication of the 2014 ACC/AHA guidelines codifies this approach and provides a stepwise algorithm for the perioperative cardiovascular evaluation and care of patients undergoing non-cardiac surgery ( Fig. 1) [7 •• ]. Typically, ambulatory surgery carries a low risk of perioperative cardiac complications (defined by a cardiac risk of \1 %). Most patients anticipating ambulatory surgery require no further assessment or testing in the absence of active cardiac conditions. In fact, even for intermediate and high-risk procedures, additional testing ought only be considered if the patient is unable to achieve a functional capacity of at least four METS, is at perioperative risk, and if a positive test result will alter management. When compared to the previous 2007 iteration [8], the 2014 ACC/AHA guidelines incorporate a more quantitative estimation of risk by considering both patient and procedure-specific risk factors, but continue to recommend the eschewing of further testing for patients with low combined risk. Figure 1 summarizes the 2014 ACC/AHA algorithm for preoperative cardiac assessment of coronary artery disease (CAD). For the ambulatory surgery, patients with stable disease undergoing a non-emergent procedure, the centerpiece of preoperative evaluation is the quantitative assessment of the risk of major adverse cardiac events (MACE) incorporating both patient and procedure-specific risk. To compute this combined risk, the guidelines recommend using one of two approaches. The first employs a risk calculator (http://www.surgicalriskcalculator.com) developed in 2011 by the American College of Surgeons National Surgical Quality Improvement program (NSQIP) [9 •• , 10] in which patient specific variables (age, ASA class, functional status, and preoperative serum creatinine) as well as the procedure category are inputted to yield an estimated risk probability for perioperative myocardial infarction or cardiac arrest (MICA). The second approach employs the revised cardiac risk index (RCRI) that identifies diabetes requiring insulin, creatinine C2 mg/dL, cerebrovascular accident or transient ischemic attack (TIA), ischemic heart disease, and heart failure (HF) as risk factors in conjunction with an estimation of surgical risk [11] . Patients at low risk (\1 % or\2 clinical risk factors) may proceed to surgery without further testing. Those at elevated risk are assessed for functional capacity. Those who cannot achieve four METs or in whom functional capacity cannot be assessed are considered for cardiac stress testing if it will impact perioperative decision making or care, a decision often made after consultation with all members of the perioperative care team. If testing is not deemed necessary after such deliberation and consultation, the patient is managed medically with aspirin, statin, and beta-blocker therapy. In comparison to the 2007 ACC/ AHA guidelines in which ambulatory surgery as a category was considered low risk and did not require clinical risk factor assessment or further testing for the stable patient, the application of the 2014 guidelines may yield a category of ambulatory surgery patients in whom further testing is considered, particularly as higher risk procedures are attempted on higher risk patients in the outpatient setting.
Unstable or severe angina, a recent MI (within 60 days), decompensated or new onset HF, high-grade AV block, symptomatic arrhythmias or bradycardia, and severe aortic or mitral stenosis constitute active cardiac conditions that warrant additional evaluation prior to non-emergent surgery. It is worth noting that while preoperative cardiac assessment has tended to focus on patients with coronary disease, patients with active HF, significant valvular disease, and atrial fibrillation have a significantly higher risk of postoperative death than the patients with CAD [12 • ]. Patients with clinical HF (symptoms or physical examination findings of peripheral edema, jugular venous distention, rales, third heart sound, or pulmonary edema on chest radiography) or a history of HF have a significant risk of perioperative complications [13] . The above underscore the importance of history taking and physical examination during the preoperative evaluation. The interview should explicitly address symptomatology related to these conditions including chest pain, dyspnea, syncope, and palpitations as well as any known cardiac history and interventions. The physical exam should be able to identify murmurs, irregularities of rate or rhythm, and stigmata of HF and volume overload.
Treatment and optimization of patients with HF in concert with HF specialists can improve perioperative outcomes [14] . Patients with suspected valvular abnormalities should undergo echocardiography to quantify the severity of stenosis or regurgitation, determine systolic function, and estimate right heart pressures. The risk of noncardiac surgery can be lowered by knowledge of the type and severity of valvular disease, appropriate anesthesia management, and an adequate perioperative monitoring (e.g., arterial pressure, pulmonary artery pressure, transesophageal echocardiography), as well as postoperative intensive care.
While there is no role for prophylactic percutaneous coronary intervention (PCI) prior to surgery except in the setting of unstable angina [15] , patients may nevertheless present for surgery that have undergone recent PCI. Elective surgery is absolutely contraindicated within 30 days of bare metal stent [16, 17] placement and 12 months of drug-eluting stent placement. There may be special circumstances where it is acceptable to proceed with noncardiac surgery 6 months after DES placement when the procedure is of a more urgent nature. [18 • , 19, 20] . Any interruption of dual antiplatelet prophylaxis during this period incurs a significant risk of stent re-thrombosis and undergoing surgery within these periods is associated with high morbidity and mortality [21, 22] . Antiplatelet agents should not be bridged with heparin or low molecular weight heparin (LMWH) in the setting of coronary stents as this strategy has been shown to actually increase the risk of stent re-thrombosis [23] . Aspirin should be continued for all patients with coronary stents of any duration for all procedures except those with the highest risk of bleeding [24, 25] . Due to their documented perioperative cardioprotective effects, patients taking betablockers or statins should be instructed to continue these medications through the day of surgery. Because urgent PCI is the best management for acute perioperative stent thrombosis, access to interventional cardiology should be considered in the selection criteria for higher risk patients seeking ambulatory surgery. In complex situations, consultation with the patient's cardiologist and the surgeon is recommended to formulate an optimal care plan and address issues such as timing of surgery, management of anticoagulation, and other potential risk reduction strategies. Patients with artificial valves require careful consideration of the perioperative management of their anticoagulation as well as antibiotic endocarditis prophylaxis. Details of the anticoagulation requirements for patients with mechanical valves [26, 27] as well as other indications for endocarditis prophylaxis [28] are reviewed elsewhere, but in general these situations are best managed in collaboration with the patient's cardiologist.
History and physical examination may reveal the presence of a cardiovascular implantable electronic device (CIED) such as a pacemaker or defibrillator (ICD). The function of these devices can be altered by electromagnetic interference produced by equipment used in the operating room and lead to inappropriate delivery of shocks to the patient or inhibition of pacing. Intraoperative management of these devices is thoroughly reviewed elsewhere [29] , but in general the anesthesiologist should ascertain the make and model of the device, the precise details of its mode and pacing function, and its response to magnet placement. The range and complexity of these devices is ever increasing, and as such consultation with a device expert is necessary to obtain all the needed information. The 2014 ACC/AHA guideline for evaluation and management for noncardiac surgery summarizes perioperative CIED management.
With regard to resting 12-lead electrocardiogram (ECG) the guidelines state that it ''…is not useful for asymptomatic patients undergoing low-risk surgical procedures.'' For patients undergoing intermediate-or high-risk procedures, ''preoperative resting 12-lead ECG is reasonable for patients with known coronary heart disease, significant arrhythmia, peripheral arterial disease, cerebrovascular disease, or other significant structural heart disease except for those undergoing low-risk surgery.''
It is well-established and intuitive that patient-specific and procedure-related risk factors interact to predict overall perioperative cardiac risk. This argues for an individualized and thoughtful approach to the preoperative assessment and the perioperative management of patients with particular cardiovascular disease states and/or risk factors who intend to undergo particular procedures. In the ambulatory surgery setting, which embodies low-risk procedures, the preoperative evaluation tends to focus on the identification and optimization of patient-specific comorbidities and risks. This perioperative management is best executed in an interdisciplinary manner involving the patient's cardiologist and surgeon, particularly in complex or high-risk situations.
Obstructive Sleep Apnea
Obstructive sleep apnea is the most common form of sleepdisordered breathing that affects up to a quarter of the population and is increasing in incidence. It is estimated that upwards of 80 % of individuals who are affected are unaware that they have it. Additionally, the incidence of OSA is greater in surgical populations [30] . OSA is associated with hypertension, arrhythmias, cor pulmonale, ischemic heart disease, diabetes, stroke, daytime sleepiness, depression, and reduced quality of life. Additionally, it is associated with significant perioperative morbidity and mortality [31 • , 32] . Perioperative concerns for the OSA patient include increased potential for difficult mask ventilation and intubation, oxygen desaturation and hypoxemia, exacerbation of cardiac comorbidities, delayed extubation, potential need for postprocedure re-intubation, prolonged recovery stay, hypoxic brain injury, and death. In light of the above, it is not surprising that considerable controversy has surrounded the question of whether patients with known or suspected OSA are suitable for ambulatory surgery.
In 2006, the ASA released guidelines relating to the identification and management of surgical patients with OSA [33] . These guidelines employ a 12-item screening questionnaire and propose a scoring system based on the severity of the OSA, anesthetic technique, the invasiveness of the surgical procedure, and the need for postoperative opioids to provide a semi-quantitative assessment of patient suitability for ambulatory surgery [34] . These guidelines go on to proscribe upper abdominal and airway procedures in the outpatient setting for patients with OSA.
Since the publication of the ASA guidelines, new developments and studies [35] [36] [37] have prompted SAMBA to issue a consensus statement in 2012 regarding the selection of patients with OSA for ambulatory surgery. Firstly, the screening tool of the ASA guidelines has been replaced by the more accessible and user-friendly STOPBang questionnaire, which has been validated in several different populations [38, 39] . This tool includes an assessment of snoring, tiredness, observed apnea, high blood pressure, Body-mass-index (BMI) [35 kg/m 2 , Age [50 years, neck circumference [40 cm, and male gender to arrive at a score ranging from 0 to 8, in which the score is proportional to the probability of having OSA and possibly its severity. Recommendations for a cutoff score to consider the screening test ''positive'' range from 3 to 6, with a higher cutoff conferring improved specificity and a score C5 considered a ''high'' risk of having OSA [ In contrast to previous studies of inpatient surgical populations that demonstrated serious cardiac and pulmonary complications in those with OSA, these studies reported no significant anesthesia-related adverse outcomes (delayed discharge, unanticipated admission, anoxic brain injury, or death) despite demonstrating a higher incidence of surrogate measures like postoperative hypoxemia, use of vasoactive drugs intra-operatively, and more attempts at laryngoscopy. Finally, as some of these studies included patients undergoing bariatric and laparoscopic procedures, upper abdominal procedures are no longer considered contraindications for ambulatory surgery in OSA patients.
Many of the patients in these studies used continuous positive airway pressure (CPAP) to manage their disease, and adverse perioperative outcomes seemed to be related to uncontrolled comorbid conditions and increased perioperative opioid use. Taken together, these observations suggest that in general patients with known or suspected OSA may be reasonable candidates for outpatient surgery if their co-morbidities (i.e., hypertension, HF, arrhythmias, cerebrovascular disease, metabolic syndrome) are well-controlled, and the use of opioids are minimized in favor of other classes of analgesics.
In early 2014, ASA released updated practice guidelines for the perioperative management of patients with OSA [42 •• ] . With respect to preoperative assessment, these guidelines recommend review of medical records, family and patient interview and physical exam to reveal known OSA or amass evidence suggesting the presence of OSA. Unlike the 2006 iteration, these guidelines no longer endorse the use of a particular screening tool, opting instead for a more comprehensive approach in which any historical or physical exam findings that have been reported in the literature to be associated with OSA are assessed. Beyond the STOP-Bang measures these include, for example, the presence of congenital or acquired conditions like down's syndrome, neuromuscular disease, or cerebral palsy; history of difficult intubation; and physical exam assessment of airway and nasopharyngeal characteristics, tonsil size, and tongue volume. The decision to obtain a sleep study and initiate treatment preoperatively in light of suspected OSA is left to the joint discretion of the surgeon and anesthesiologist. Provided in the guidelines is a scoring tool, not yet validated, to aid in risk stratification that includes consideration of the invasiveness of the planned procedure, the post-operative analgesic plan, and the severity of the sleep apnea. Patient selection for outpatient surgery is discussed: ''Factors to be considered in determining whether outpatient care is appropriate include (1) sleep apnea status, (2) anatomical and physiologic abnormalities, (3) status of coexisting diseases, (4) nature of surgery, (5) type of anesthesia, (6) need for postoperative opioids, (7) patient age, (8) adequacy of post-discharge observation, and (9) capabilities of the outpatient facility. The availability of emergency difficult airway equipment, respiratory care equipment, radiology facilities, clinical laboratory facilities, and a transfer agreement with an inpatient facility should be considered in making this determination. '' In light of available recommendations and guidelines, we recommend the following approach to the preoperative evaluation of OSA (Fig. 2) . Patients with known OSA and optimized co-morbid conditions are considered appropriate for ambulatory surgery if they are able to use CPAP in the postoperative period. Patients with presumptive OSA based upon their STOP-Bang score or other suggestive history and exam findings are considered appropriate for ambulatory surgery if their co-morbid conditions are optimized and if an opioid sparing technique can be used to effectively manage postoperative pain. Consideration of other factors enumerated above from the 2014 ASA guidelines can assist in patient selection for ambulatory surgery in borderline risk situations. Additional recommendations to decrease the risk of adverse perioperative outcomes include favoring loco-regional techniques and sedation over general anesthesia, opting for a secure airway rather than deep sedation, and extubating patients fully awake in the semiupright position after ensuring complete reversal of neuromuscular blockade.
Implicit in these recommendations is the acknowledgement that while overnight polysomnography remains the gold standard for definitive diagnosis of sleep apnea, it is costly, time consuming, and of unproven benefit to perioperative outcome. Thus, those patients who are screened likely to have sleep apnea are treated as if they have the disease for purposes of patient selection for ambulatory surgery and perioperative management considerations. That said, a finding of severe OSA may impact patient selection for ambulatory surgery, and if a sleep study can be obtained to confirm the diagnosis of OSA without delaying surgery, there may be benefits related to obtaining a CPAP device titrated to appropriate settings that the patient is able to bring with her on the day of surgery for respiratory support in the post-operative period, as well as a long-term benefit of having initiated treatment of this chronic medical condition.
Diabetes
Currently, more than 26 million Americans have diabetes, and an estimated 79 million are pre-diabetic. As the incidence of diabetes continues to surge, an ever-increasing number of diabetic patients will present for ambulatory surgery. Diabetes is a chronic systemic disease with multiorgan system effects that can influence a patient's perioperative course including uncontrolled hyperglycemia, autonomic and peripheral neuropathy, gastroparesis, renal insufficiency, and increased risk of cardiovascular comorbidity. Sustained hyperglycemia engenders biochemical disturbances such as altered metabolism, ketoacidosis, and increased oxidative stress, hyperosmolarity, impaired leukocyte function, and coagulopathy. These cellular physiological effects translate to well-established perioperative morbidity within diabetic populations [43] . Accumulating evidence links poor glycemic control with adverse outcomes ranging from poor wound healing and increased surgical site infections [44] to increased mortality [45] .
Consensus statements regarding glycemic management for hospitalized and critically ill patients as well as those undergoing major surgery have been advanced by the American Association of Clinical Endocrinologists (AACE) and the American Diabetes Association (ADA) [46] . These recommendations reflect the current wisdom regarding the ongoing debate about the merits of tight glycemic control in these clinical settings. After initial enthusiasm for tight control strategies in the early to mid 2000s [47] more recent evidence suggests that these approaches may actually be detrimental due to increases in hypoglycemic episodes that may account for the increased mortality documented in some studies [48] . In response to demand from its members for standardized evidence-based recommendations regarding the perioperative management of diabetic ambulatory surgery patients, SAMBA released a consensus statement in 2010. While reaffirming the general goals of avoiding perioperative hypoglycemia with minimal perturbation to a patient's chronic glycemic management strategy, the accompanying literature review revealed scant evidence to support specific management strategies in the ambulatory surgery population. As such, recommendations were made by considering general approaches to diabetic management, pharmacological principles of anti-hyperglycemic agents, and insights from studies on inpatient populations.
The intraoperative management of blood glucose is well summarized in the SAMBA consensus statement as well as several recent reviews [49 • , 50, 51 • , 52], and is not the focus of the present discussion, which will address instead the preoperative assessment and optimization of the diabetic ambulatory surgery candidate. The preoperative phase of care of the diabetic patients encompasses three main goals-1) an assessment of the burden of disease with regard to associated morbidity and organ involvement that can have anesthetic and perioperative implications, 2) an assessment and possible optimization of baseline glycemic control, and 3) perioperative management of a patient's oral hypoglycemic or insulin regimen. Once again, careful history and physical examination as well as clear communication with patients and members of the care team are central to the success of the preoperative endeavor in this area.
Surgery provokes a well-described neuroendocrine stress response that results in hyperglycemia and insulin resistance. While this response occurs in all patients, it can engender profoundly elevated and difficult to control perioperative blood glucose levels in the poorly managed diabetic patient (an insulin-deficient patient can manifest as much as a 45 mg/dL hourly increase in blood glucose level) [53] . Given the documented morbidity of poor perioperative glycemic control, it is incumbent on the members of the care team to have an accurate picture of the quality of the patient's baseline blood sugar control. This assessment should include the following information: a recent HgA1c level, which evaluates average glycemic control over the last 3-4 months; an accurate log of doses of all oral hypoglycemic agents and insulins taken by the patient; the frequency and values of self-monitored blood sugar; the frequency and blood sugar threshold of hypoglycemic episodes and associated manifestations and hospitalizations. To date, there is insufficient evidence to establish a specific HgA1c cutoff to allow a patient to proceed with ambulatory surgery; although a review documenting an increased rate of adverse perioperative outcomes associated with HgA1c [ 7 % (which incidentally corresponds to the ADA recommended target for outpatient diabetic management) may be suggestive [54] . In cases of elevated HgA1c levels, a discussion with the surgeon regarding the potential for adverse outcomes in the context of the particular procedure planned and the patient's comorbidities is recommended. Manifestations of poor glycemic control including dehydration, ketoacidosis, or non-ketotic hyperosmolar states suggest the need for optimization of the patient's chronic management strategy prior to undergoing surgery. Consultation with the patient's primary care provider or endocrinologist is the cornerstone of these optimization efforts.
Efforts to prevent significant perioperative hyperglycemia while avoiding potentially dangerous hypoglycemia require careful management of patients' anti-diabetic medications. Recommendations for all oral anti-hyperglycemic agents and insulin formulations are provided in an excellent review [55 • ]. In general, oral diabetic medications are held on the day of surgery, long or intermediate acting insulin preparations are continued at a rate 50-100 % of the normal daily dose depending on the baseline glycemic control and daily self measured blood sugar values, insulin pumps are programed to their lowest basal rate, and short acting meal time insulin preparations are discontinued due to the patient's NPO status. Evidence to support these recommendations is largely lacking, but the dominant underlying principle is the avoidance of hypoglycemia while attempting to maintain basal physiologic insulin levels perioperatively. Brittle diabetics with labile blood sugar present a challenge with respect to medication management, and in these cases consultation with the patient's endocrinologist is recommended.
Obesity
Obesity has reached epidemic proportions in the United States, affecting nearly 40 % of the adult population [56] . BMI is the widely accepted quantitative surrogate for classifying the severity of disease; a BMI of 25-29.9 super-obese. Sheer prevalence guarantees that obesity will be encountered frequently in patients considered for ambulatory surgery in general, and the emergence of outpatient bariatric surgery in particular encompasses a category of patients for which obesity is the underlying operative diagnosis. Obesity is a systemic disease that engenders a proinflammatory, pro-thrombotic state, and predisposes an individual to numerous co-morbid conditions including but not limited to diabetes, sleep apnea, and heart disease [57] . While evidence-based guidelines and recommendations have been advanced and here reviewed to guide preoperative assessment and management of these associated comorbidities, guidance in the literature regarding selection of obese patients appropriate for ambulatory surgery has been sparse. In response, SAMBA recently undertook the task of formulating recommendations regarding optimal selection of obese patients for ambulatory surgery [58 •• ] . In the process of evaluating the literature, the authors found insufficient evidence upon which to base specific guidelines, but did provide an exhaustive review of available studies relating to perioperative outcomes in obese patients encompassing over 106,000 patients of which approximately 40 % underwent bariatric surgery. A number of suggestive and useful insights emerged from the review. Some of the studies included in the review reported an increased incidence of hypoxemia, need for supplemental oxygen, need for airway maneuvers, laryngospasm, and bronchospasm among obese ambulatory surgery patients. In general, however, these did not translate to increases in serious adverse events or unanticipated readmission. Obese patients undergoing non-bariatric surgery have on average a lower BMI (30 kg/m 2 ) than those undergoing bariatric surgery ([40 kg/m 2 ), suggesting that current practice may be more conservative with respect to obese patient selection for outpatient surgery. The super-obese in general have a greater burden of co-morbid disease, and bariatric surgery in this population has been shown to be associated with worse perioperative outcome [59] and increased mortality [60 • ].
Accumulated evidence reinforces the notion that weight or BMI alone should not inform patient selection for ambulatory surgery. Bariatric surgery candidates routinely undergo rigorous preoperative evaluation, suggesting that careful optimization of co-morbid conditions may render obese patients suitable candidates for ambulatory surgery. Along these lines, morbidly obese patients may also be suitable for outpatient surgery after careful preoperative assessment, and in the absence of associated high-risk conditions including obesity-related hypoventilation syndrome, severe OSA, pulmonary hypertension, resistant hypertension, significant CAD, or resistant cardiac failure. The super-obese, who are at higher risk for perioperative complications warrant more careful consideration before proceeding with ambulatory surgery, and in many cases may not be appropriate candidates. Additional factors that ought to be considered when making these patient selection decisions include invasiveness of the planned procedure, anesthetic technique, and venue characteristics. The effects of these additional factors on perioperative outcome in the obese ambulatory surgery population have not been rigorously studied, and represent an important area of future investigation.
Non-cardiac Perioperative Testing
Testing in the preoperative setting has value only to the extent that it refines risk assessment, changes perioperative management, improves outcome, or guides patient selection in the ambulatory setting. Ambulatory surgery encompasses low-risk procedures, in which patients with ASA PS 1 and 2 manifest a 20-fold lower mortality risk (0.06 and 0.08 % respectively) than in all types of surgeries [61] . Additionally, a study of over 13,000 ambulatory surgery patients found that those who were ASA PS 3 and medically optimized were at similar risk for post-operative morbidity as ASA 1 and 2 patients [62] . Several decades of evidence in diverse surgical populations has convincingly demonstrated the lack of benefit and possible harm of indiscriminate routine testing. Only 2 % of routine tests yield abnormal results [63] as compared to upwards of 30 % of targeted testing [64] . Additionally, only an estimated 0.2-2 % of abnormal tests actually result in changes in management [65, 66] . Potential harm derives from morbidity associated with the follow-up of abnormal results, some of which may be false positives, as well as delays of surgery. While in many cases abnormal test results are simply ignored, such a practice has potential detrimental medico-legal implications. Economic costs of unnecessary testing are significant, as over $18 billion is spent annually on preoperative testing [67] .
In light of these observations, it is clear that the history and physical, rather than ordering of tests, constitute the foundation of effective preoperative evaluation of the ambulatory surgery patient. In this population, testing has minimal impact on perioperative outcome. Support for this concept is provided by a Canadian pilot study of over 1,000 patients randomized to indicate preoperative testing or no preoperative testing [68] . No difference in the rate of adverse perioperative events at 7 and 30 days was observed between the two groups. While the study excluded patients with significant cardiac and respiratory issues and was not adequately powered to detect differences in adverse events rare in the ambulatory surgery population, it nevertheless suggested that omitting testing did not engender significant harm.
Targeted testing may be appropriate in the preoperative evaluation of patients with known co-morbidities, although as pointed out in a recent comprehensive review, evidence in support of this remains sparse [4 • ]. Abnormal test results can often be anticipated by the history, such as electrolyte disturbances in patients with renal disease or on diuretics. Studies that have demonstrated correlations between abnormal test results and adverse perioperative events often suffer from the inherent problem of including patients with known disease process. For example, a correlation between preoperative hematocrit and perioperative transfusion can be plausibly explained by the existence in the study population of underlying processes that cause anemia. Nevertheless, testing is often required to assist in the management and optimization of comorbidities and can have value if results help in refining risk assessment even if they don't directly effect management. For example, measurement of renal function in patients with known renal disease will yield expected abnormal values, but as chronic renal failure with creatinine greater than 2 mg/dL predicts perioperative morbidity and mortality [69] , the results of this measurement may inform risk stratification. Table 1 presents situations in which common tests may be reasonably considered and of potential value in the preoperative assessment of the ambulatory surgery patient. Many of these situations are intuitive-measurement of hematocrit in the setting of anemia, liver function testing in the setting of cirrhosis, coagulation studies in setting of coagulopathy or chronic anticoagulation, etc. Some tests have no role in the assessment of the ambulatory surgery patient because the indications for obtaining them generally render the patient unfit for outpatient surgery. These include arterial blood gas measurement and chest X-ray. Pulmonary function testing has never been shown to improve perioperative outcome and as such is never indicated in the assessment of ambulatory surgery patients. In the setting of known lung disease preoperative evaluation relies upon an assessment of symptomatology, medication compliance, and physical exam.
Cataract Surgery
Cataracts constitute the most common surgical diagnosis among ambulatory surgery patients and cataract surgery ranks second to only GI endoscopy as the most frequent outpatient procedure, with over three million performed in the United States annually. Cataract surgery is characterized by low morbidity because it is most commonly performed under local anesthesia sometimes in conjunction with mild sedation, thus engendering minimal physiological stress. Nevertheless, patients undergoing cataract surgery tend to be elderly with numerous comorbidities. As such there has been interest in ascertaining whether preoperative testing could help guide patient selection.
The largest trial addressing the value of preoperative testing in cataract surgery patients was reported by Schein in 2000 [70] . Over 18,000 patients scheduled for cataract surgery were randomized to routine testing including ECG, CBC, and basic metabolic panel versus no preoperative testing unless the patient developed a new condition that warranted testing even if the patient was not going to have surgery. No difference in adverse events or need for intervention on the day of surgery or 7 days after surgery was observed between the two groups. A 2 % rate of cancelation of surgery was reported for both groups, implying that while testing did not seem to promote withholding of cataract surgery, it also did not affect patient selection. A recent Cochrane review that included this study and several more recent confirmed the lack of utility of preoperative testing prior to cataract surgery [71 •• ] . The larger number patients that have been studied allow for the detection of rare adverse events with sufficient statistical power. Thus, with respect to cataract surgery specifically it is possible to assert with confidence that preoperative testing is unwarranted.
A retrospective chart review of over 500 patients seen preoperatively prior to cataract surgery reported that a new medical issue was identified in 23 % of patients while an unstable condition was identified in 22 % of patients [72] . Despite this, surgery was delayed only 4 % of the time. Attempts to develop simple screening tools to identify suitable candidates for cataract surgery under local anesthesia that obviate the need for formal preoperative assessment represent a significant cost saving opportunity. One example of such an attempt yielded promising results when used to screen 128 patients scheduled for cataract surgery [73] . The eight-item questionnaire addressed the ability to lay flat, to comprehend and communicate, the presence of psychiatric comorbidity, the presence and severity of gastroesophageal reflux, tremors, and cough. All of the patients successfully underwent cataract surgery without complication, with two patients for which the screening results recommended general anesthesia deemed fit for local anesthesia on the day of surgery. While there may be a role for preoperative assessment of cataract surgery patients when it is expected beforehand that they will require general anesthesia, routinely evaluating patients for their fitness to undergo general anesthesia is not a sound approach given the infrequency of unanticipated need for general anesthesia on the day of surgery.
Conclusion
As ambulatory surgery continues to grow and the range of procedures performed on an outpatient basis expands, there is increasing emphasis on the development of patient selection criteria as well as guidelines for preoperative evaluation and optimization of patients scheduled for these procedures. The low frequency of adverse events in ambulatory surgery populations makes it difficult to design Future multicenter studies in large populations to assess the impact of specific preoperative interventions on perioperative outcome will aid in further refining and standardizing the process of optimizing patients for ambulatory surgery. Despite the emphasis on coronary artery disease in preoperative cardiac assessment guidelines, this study reveals a higher perioperative mortality risk for patients with non-ischemic heart failure and atrial fibrillation.
